Synthesis of N-benzyl-1-(4-(methacryloyloxy)phenyl)-N,N-dimethylmethanaminium chloride (BMDAC).
(Dimethylaminomethyl)phenol (3.6 g, 23.7 mmol) was added to methanol (6.6 mL)
followed by sequential addition of benzyl chloride (3.0 g, 23.7 mmol) and deionized water (2.1 mL). 
Preparation of 3DOM hydrogels containing -COOH groups (PEODMA/PEOMA-COOH):
Succinic anhydride (1.40 g, 14 mmol), triethylamine (0.14 g, 1.4 mmol), and N,N-(dimethylamino)pyridine (DMAP, 17 mg, 0.14 mmol) were dissolved in 4 mL of anhydrous acetone. A sample of 3DOM hydrogel PEODMA/PEOMA-OH (1.0 g, ca. 1.4 mmol -OH group) was taken out of acetone and added into the solution. The mixture was shaken for 1 day at 60 o C and was then washed with excess acetone. Elemental analysis results for the sample prepared from 3DOM
PEODMA/PEOMA-OH hydrogel (degree of crosslinking 20%) showed that the content of C changed from 53.61% to 53.13% after the -OH groups were converted to -COOH groups, which corresponded to 0.94 mmol -COOH/g.
Preparation of Rhodamine B modified 3DOM hydrogels (PEODMA-PEOMA-RhB): 3DOM
hydrogel PEODMA/PEOMA-OH (5 mg, ca. 7.0 μmol -OH group) was mixed with rhodamine B (13 mg, 28 μmol), EDC· HCl (5 mg, 28 μmol), and N-hydroxysuccinimide (3 mg, 28 μmol) in 1 mL of water.
The mixture was shaken for 1 day at r.t.. The product was removed from the reaction solution and washed with excess water. S26 resulting BCA assay mixture was added to each sample in the wells. The samples were incubated at 37 °C for 30 min, and the absorption at 562 nm was measured using a TECAN infinite M1000 plate reader.
The obtained calibration curve is shown in Figure S16 . 
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of trypsin in 10.0 mL of TRIS buffer solution. The calibration curve was measured using the trypsin concentrations outlined in Table 1 . 25 μL of every sample were transferred into a 96 flat bottom transparent polystyrol well plate. BCA protein assay kit solutions B and A were mixed in a ratio of 1/50 (v/v). 200 μL of the resulting BCA assay mixture was added to each sample in the wells. The samples were incubated at 37 °C for 30 min, and the absorption at 562 nm was measured using a TECAN infinite M1000 plate reader. The obtained calibration curve is shown in Figure S17 . A TAME stock solution was prepared (189 mg TAME in 50 mL water). The enzyme is dissolved in HCl aqueous solution (1 mM) with an enzyme concentration of 5.5 μg/mL. For the activity measurements, a 1.5 mL quartz cuvette with 75 μL TAME stock solution, 200 μL enzyme solution (1.1 μg enzyme), and 1225 μL Tris buffer was prepared. The obtained curve was shown in Figure S18 . The resulting slope of the linear regression is 0.0155 min -1 . By using equation 1, the activity of natural trypsin was calculated to be 587.1 units.
For the evaluation of the activity of the hydrogel-trypsin sample, 0.6 mg of the sample containing 6.6 μg of enzyme (data from BCA assay) was added to a mixture of 75 μl TAME stock solution, 100 μL HCl aqueous solution (1 mM), and 1325 μL Tris buffer. The extinction at 247 nm was acquired at timed intervals. Between each acquisition, the suspension was homogenized by shaking. The obtained curve is shown in Figure S19 . The resulting slope of the linear regression is 0.06553 min -1 , which corresponds to 24.3 units per mg of enzyme for hydrogel-trypsin.
The enzyme activity was determined from the slope of the obtained linear curve according to eq. 1.
[ ] / 247 Enzyme activity = 1.5 0.54 0
where E 247 is the extinction at 247 nm, t is the reaction time, 0.54 is the extinction of 1 μmol N-α-ptosyl-L-arginine, W 0 is the initial weight of enzyme in mg per 0.1 mL solution, 1.5 is the total volume of sample in mL. Step 2 (RP18 column, system B): The 1.5 mL collected solution for each sample was injected off-line in system B. The collected solutions contained the product BA and unreacted substrate BAEE.
The peak at 6-8 min retention time was from unreacted BAEE, and the peak at 3.5-4 min retention time was from BA, the product from hydrolysis of BAEE. When 200 or 150 mM BAEE substrate solution was used, BAEE could be partially hydrolyzed by the trypsin immobilized on the hydrogels. When 50 mM or less BAEE substrate solution was used, BAEE was completely hydrolyzed by the trypsin immobilized on the hydrogels. where t is the reaction time, A 0 is the initial absorbance at time zero, A t is the absorbance at time t, A ∞ is the absorbance when the reaction is completed, and k ap is the apparent rate constant. 13 As seen in Figure   S26 , the linear-fit plot coincides with eq. 2, indicating pseudo-first-order kinetics for this reduction. The values of k ap = 6.5 10 -4 s -1 , which was comparable with, or higher than, some other types of supported metal nanocatalysts, such as dendrimer-metal nanocomposites (10 −5 ∼10 −1 s −1 ) [13] [14] and SiO 2 -Pt nanohybrids (∼10 −3 s −1 ). 15 The high values determined for k ap in the successive cycles of catalytic reduction demonstrated the high catalytic activity of Au NPs loaded 3DOM hydrogels. 
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